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Abstract 
Number of students in natural sciences in the Czech Republic decreases steadily each year. Without proper intervention this trend 
would soon despoil the pool of human resources necessary for sustaining and further enhancing country technological 
competitiveness. To reverse this unfavourable trend, Charles University in Prague implements various methods of collaboration 
with both basic and high schools. The paper presents some innovative approaches focused on raising pupils´ interest in natural 
sciences and on change of teachers´ attitude in order to teach both in an understandable and attractive way.   
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1. Objectives  
The results of the Analysis performed to illustrate the acute necessity to solve the lack of interest in natural 
sciences in the adolescents group proved that the number of individuals interested in the scientific work is steadily 
decreasing. This trend is visible not only in the field of natural sciences, but in the interest in research as such. This 
negative aspect is even more stressed in the regions outside the capital.  Besides, the overall numbers of potential 
university students are also diminishing which even worsens the situation for the years to come.    
Chart 1: Number of potential 18 years old applicants for university studies (* - forecast) 
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Source: CSO (Czech Statistical Office)  
 
 
Having in mind the necessity to assure competitiveness of the Czech economics supported by the results of 
science and research turned into innovative approaches we must consider the contemporary situation as unbearable.  
On the other hand the results of the Analysis also proved, that there exists a cohort of pupils and students in 
grammar, secondary and higher specialized schools rather interested in R&D results. These selected individuals 
should be encouraged to continue their professional education in this area to reverse this unsatisfactory trend. Their 
support should be done through interactive methods as well as via modern media, which play a substantial role in 
the lives of this target group.  
New tools have to be developed to enhance the interest of the young generation in science to make the scientific 
achievements accessible through modern attractive methods as audio-visual materials, webinars, communication via 
social networks, visits of interactive multimedia labs and intense systematic work with teachers, lecturers and 
students, including wide-scope offer of out of class voluntary activities for pupils and secondary-school students led 
by “real scientists” i.e. university and academic research staff. 
Charles University in Prague with the total number of 17 faculties, more than 53 000 students and 7 900 
employees (out of them 4 500 being academicians and researchers) is the largest university in the country offering 
the potential to effectively promote research oriented education. The goal is not only to attract the future students, 
but to involve them in the research activities to the extent that the science and research remain their life-long hobby 
and mission. This is rather not easy, as in the Czech Republic the social position, reflected also by the low financial 
evaluation of scientists, lags behind those of many other professions as e.g. economists, lawyers, entrepreneurs and 
others.  
To fulfil the goals of the Europe2020 strategy we have to support strongly the process of technology and 
knowledge transfer from the academic sphere to the commercial one and enhance thus the competitiveness of the 
small and medium enterprises having their headquarters in our region. The commercialization process has the 
potential to bring more investors into the technology firms located in the Czech Republic and support its economic 
growth.  
To tackle the problem of lack of interest in natural sciences among the young ones the Czech Ministry of 
Education, Youth and Sports published in the framework of Structural Funds - Operational programme Education 
for competitiveness - a call focused on popularization of science. More than € 7 270 000 are being spent to perform 
24 projects during the period of 16 months (starting from March 1, 2014). We are referring herewith to one of the 
interesting projects being implemented by Charles University in Prague.      
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2. Concept and approach 
At Charles University the necessity of the systematic presentation of scientific results has been underestimated 
until recently. The contemporary comprehensive approach is ambitious, conceptual and strategic. While the past 
activities have been rather accidental and fragmented, usually focused just on the interests of an individual faculty, 
the innovative aspect lies in an overall centralised concept of popularisation published on one web-site and 
promoted via modern methods. The important role is played by the interdisciplinary attitude, so as a large 
involvement of partners outside university – not-for-profit organisations, SMEs, as well as industrial bodies.  We are 
building on traditional aspects of work with schools and public, but new methods are being used to address wider 
audience and enable deeper cooperation. The faculties have suggested visits of their labs and fellowships where the 
participants are able to put their hands on and be totally involved into the process.  Such an experience brings more 
interest into the studied discipline than just a passive acceptance of information.  For those coming from distant 
regions the interactivity will be processed via internet presentations, webinars and e-learning.  The Open days and 
meetings with scientists secure the space for face-to-face discussions offering the possibility to better understand the 
specific terminology and sense of science.  
Lectures for academicians aim at fostering their capability to communicate the complicated research and 
scientific issues to public, to lay-men and even children.  The easy description of their work is in most cases by far 
not easy and should be learned systematically.  
3. Ambition 
The Czech largest university together with the other partners in the project consortium offers a wide range of 
experience and contacts to fulfill the goal of natural sciences´ propagation through the science oriented education. 
The systematic work of all stakeholders will increase the number of individuals willing to spent their productive age 
in research and thus strengthen the human resources available in this area. New research facilities which are now 
being opened in different regions of the Czech Republic will have the chance to find enthusiastic persons with a real 
expectancy and understanding what the science and research is about.      
 
4. Methods 
4.1 Partners 
Besides Charles University in Prague, the main body participating in the project, another 8 partners are involved 
in the activities of natural sciences promotion, each of them having a specific role in the game:  
  
x Association TEREZA is focused on work with primary and secondary schools integrating the science 
oriented education into the daily praxis. The education in natural sciences is more attractive and interesting 
when such an approach is applied. The model of systematic support of individual lecturers (mentoring) has 
been introduced with sharing the experience within regional group located around focal schools playing the 
key-role in the network. An important aspect is also the feed-back for the scientists giving them insight into 
their activities – whether they are understandably presented and  correctly interpreted by the mentored 
persons. Participating lecturers as well as students are naturally involved also in other activities performed 
in the project.  Foundation for future close cooperation between schools, university and other partners is 
being built in this way.   
 
x Association ARACHNE, o.s. is a civic society which builds on its past activities and wants to extend them 
by more practical training in the framework of scientific workshops and courses. Arachne aims preferably 
on biology and organises a two-week long training camp in summer, where lectures are combined with 
excursions and practical training in labs. Lecturers come from different faculties of the university, most of 
them being from Faculty of Natural sciences. Those coming from Czech Academy of Science and/or other 
scientific institutions are invited as well. Shorter field visits are being held in spring and autumn. After 
arrangement with the scientists students can also anytime visit their research laboratories. 
 
x BRITISH COUNCIL will organize a conference named “Popularisation of Science” and is preparing a 
course, where the foreign experts share their knowledge in this field.  It is responsible for   keeping the 
level of courses corresponding to the international standards. This partner is also responsible for the 
549 Ivan Dvorak et al. /  Procedia - Social and Behavioral Sciences  176 ( 2015 )  546 – 551 
international contacts of the whole consortium and cooperation with media on both national and 
international levels.  
 
x EDUCATIONAL CENTER TURNOV, o.p.s. is a not-for-profit organisation which will prepare a set of 
educational materials used in the courses organized for gifted children. The materials will be distributed 
among other schools involved in the regions Turnov and Liberec. As a motivation for children participating 
on the courses, the possibility for the best ones to take part on the workshops organized by the university 
has been offered.    
 
x INSTITUTE OF PHYSIOLOGY AS CR, v. v. i. offers to the secondary students attendance of so-called 
“Memory Park” and individual fellowships. The persons interested may apply through the on-line 
reservation system of the university enabling also the combination of complementary visits of different 
laboratories enhancing thus the interdisciplinary approach which is a must in the contemporary research. 
Within the Memory park 5 half-day workshops are being organized where the students can test their 
memory, orientation and thinking (standardized cognitive tests and software used by the Department of 
neurophysiology of brain) followed by analysis of the results. This gives a good example how science can 
be used in practical life.  Besides, the scientific workers of the Institute are offering 300 hours of individual 
consultations, which are tailor-made to the interests of participants. Sessions can be focused on questions of 
nutrition, diabetes, obesity and other civilisation problems.      
     
x Secondary school and Vocational school Jilemnice have a long tradition of collaboration with The 
Charles University in Prague. The Faculty of sports measures the performance of students in Jilemnice 
within a longitudinal study focused especially on the cross-country skiing. Data collected are further 
analysed and used to support the interest of other schools in physical efficacy and sports from the 
professional point of view.   
 
x Secondary school of Josef Jungmann cooperates with the faculty of Mathematics and Physics. It will 
participate on most of the activities running in the project and give a valuable feed-back of the impact of 
individual actions realised. The students and teachers of this school are testing the new interactive 
educational materials and amend them from their practical point of view.    
 
x ILA, s.r.o. is a private SME active in innovations which facilitates the activities among faculties and 
partners. Its goal is to disseminate the results of the project via the web-portal www.inosfera.cz.  The role 
of ILA is also to analyse sources of inspiration for further development of activities, especially case-studies 
and examples of good practice.  ILA offers to the participants in the project the meeting premises where the 
webinars and on-line broadcasted seminars can be attended. E-learning based on long-term experience with 
this form of education is a domain of this partner as well.  
 
4.2 Key activities to promote natural sciences (KAs) 
 
KA 1: Science in praxis for teachers, academic workers and selected pupils/ students 
KA 2: Science oriented education in regions  
KA 3: Production of educational materials for lecturers in natural sciences (reflecting science oriented education and 
interdisciplinary approach)  
KA 4: Production of educational aids for individuals interested in scientific and research work (students at primary, 
secondary and vocational schools)  
KA 5: Efficient ways of popularization of natural sciences in media, usage of modern tools for transfer of 
knowledge, experience and attitudes 
KA 6: Strengthening of professional capacities in scientific camps and workshops organized for students interested 
in research work  
KA 7: Bootcamps for lecturers of natural sciences focused on science oriented education  
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KA 8: Popularization of research work through education using examples of civilisation illnesses (obesity, DM)  
KA 9: Even the sport is a science  
5. Expected impact 
The aim of the Ministry of Education, Youth and Sports is to change the low interest of young generation in 
science through the money invested into the projects similar to ours. Although the number of university students is 
increasing, the involvement of alumni in further doctoral education is far behind satisfactory rates. The number of 
doctoral students is more or less the same during the last years, and compared to total number of tertiary students it 
is decreasing steadily, as shown on the Table 1. Taking into account the fact, that the numbers of potential university 
students in the future are also diminishing, the situation with human resources in the Czech science seems to be 
almost critical.       
 
 
         Table 1. Tertiary education – alumni in the school-years 2003/4 – 2010/11  
 
Students in tertiary education  2003/4 2004/5 2005/6 2006/7 2007/8 2008/9 2009/10 2010/11 
Altogether  32 977 38 406 44 342 53 467 63 800 73 242 81 732 87 941 
Doctoral studies 1 538 1 750 1 950 2 057 2 267 2 378 2 373 2 189 
Doctoral studies in % 4,66 4,55 4,40 3,85 3,10 3,25 2,90 2,49 
Source: databases UIV (Institute for Information in Education) 
 
The systematic work with students and their lecturers will deepen the interest of this target group in science and 
research. Based on presentations, discussions, practical trainings, on-line courses as well as using other new modern 
means of communication as webinars, teleconferences, social networks (Facebook, Twitter) will make the 
information more attractive and digestive for the young generation. Also the lecturers will be taught how to teach 
effectively. The academicians will get the information on the best way of communication with lay-men.   
 
The target group will get new knowledge either in a selected specific topic or in the transdisciplinary area giving 
thus the chance to find out the specific field of interest for each individual.   
 
The activities performed are developed to cover a wide-range of potential participants corresponding to different age 
groups and knowledge levels. They are scalable not to overwhelm the listener.   
 
We hope in influencing most of the students taking part on the training in their decision about future studies and 
their professional career. Newly opened research facilities will have a chance to find in them enthusiastic and 
dedicated scientific workers in the future.  
 
The pedagogical workers at different schools (basic, secondary and vocational) will be acquainted with recent 
findings in science and will get valuable contacts with academic milieu to be used even in their future work. The 
researchers will learn how to communicate better and in more understandable manner their special expertise.  
6. Conclusion 
The activities focused on popularization of science and research should lead to increased numbers of persons 
involved in R&D in the Czech Republic. The interdisciplinary approach to science is essential not only in natural 
sciences. The activities of the presented project therefore cover many faculties of the university, as well as many 
experienced partners, and are using modern innovative tools for learning and communication such as:  videos, e-
docs, tablets and smart-phones´ applications, webinars, on-line games and competitions etc. Besides the more 
traditional methods of teaching many practical experiments, personal contacts in labs, workshops and camps are 
integrated into the project. This should lead to positive changes of attitudes of the teachers in order to enable the 
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target group to gain real hands-on experience with science and raise their natural curiosity and interest in the subject 
and motivation to become life-long researchers.  
References 
http://www.czso.cz/csu/2010edicniplan.nsf/p/1005-10 Czech Statistical Office web-page 
Kosova, H. (2012). The analysis of needs of natural sciences promotion. Annex to Structural Funds´ Application 51–59. 
Science Education Now: A Renewed Pedagogy for the Future of Europe 
UIV http://www.uiv.cz/rubrika/733 
http://ec.europa.eu/research/science-society/document_library/pdf_06/reportrocard-on-science-education_en.pdf 
Strategy Europe 2020 - http://ec.europa.eu/europe2020/index_cs.htm 
http://www.metpopuli.cz/download/20104309163_publikace-metpopuli.pdf 
Bullas, J. (2011) "How to Increase Your Content Sharing By 700%." Business 2 
Portefield, A. (2010) "Top Facebook Pages and Why They´re Successful." Social Media 
Cohen, L., Manio, L., Morrison, K. (2007) Research Methods in Education. Routledge New York 
